Caspase-12 and caspase-4 are not required for caspase-dependent endoplasmic reticulum stress-induced apoptosis.
Alterations in cellular homeostasis that affect protein folding in the endoplasmic reticulum (ER) trigger a signaling pathway known as the unfolded protein response (UPR). The initially cytoprotective UPR will trigger an apoptotic cascade if the cellular insult is not corrected; however, the proteins required to initiate this cell death pathway are poorly understood. In this study, we show that UPR gene expression is induced in cells treated with ER stress agents in the presence or absence of murine caspase-12 or human caspase-4 expression and in cells that overexpress Bcl-x(L) or a dominant negative caspase-9. We further demonstrate that ER stress-induced apoptosis is a caspase-dependent process that does not require the expression of caspase-12 or caspase-4 but can be inhibited by overexpression of Bcl-x(L) or a dominant negative caspase-9. Additionally, treatment of human and murine cells with ER stress agents led to the cleavage of the caspase-4 fluorogenic substrate, LEVD-7-amino-4-trifluoromethylcoumarin, in the presence or absence of caspase-12 or caspase-4 expression, whereas Bcl-x(L) or a dominant negative caspase-9 overexpression inhibited LEVD-7-amino-4-trifluoromethylcoumarin cleavage. These data suggest that caspase-12 and caspase-4 are not required for the induction of ER stress-induced apoptosis and that caspase-4-like activity is not always associated with an initiating event.